Age-related changes in the protein expression of subunits of the NMDA receptor.
C57Bl/6 mice show decreased expression of the mRNA for the epsilon2 and zeta1 subunits of the N-methyl-D-aspartate (NMDA) receptor in subregions of the cerebral cortex and hippocampus with increased age. The purpose of this study was to determine the effects of aging on the protein expression of the three major subunits of the NMDA receptor. Semi-quantitative Western blot techniques were applied with the use of antibodies that recognize either the epsilon1 (NR2A), epsilon2 (NR2B) or zeta1 (NR1) subunits of the NMDA receptor or a synaptic terminal protein, synaptophysin. In the cerebral cortex of 30-month-old mice, the level of protein expression of both the epsilon2 and zeta1 subunits were decreased significantly from levels found in the 3- and 10-month-old mice and the protein expression of the epsilon1 subunit showed a significant decline between 10 and 30 months of age. In the hippocampus, the epsilon2 subunit exhibited a higher protein expression level in the 10-month-old mice as compared to both the young and old mice and the zeta1 subunit showed a significant drop in expression in the old mice from both 3- and 10-month-olds. Synaptophysin showed significant declines in protein expression with increasing age. These results demonstrated that changes in the protein expression of the major subunits of the NMDA receptor occur during the aging process and, in some cases, were greater than changes seen previously in mRNA expression. These subunit alterations may explain some of the changes that are seen in NMDA receptor functions during aging.